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A  viscosimetric method  of estimating  enzyme  concentration  with 
special reference to amylase has been discussed in another communi- 
cation  1 from this laboratory; and, in a later report, * the effects of varia- 
tion in the concentration of starch from the standard lot and variation 
in lot of prepared soluble starch have been contrasted, indicating that 
only within a small range of variation  of p (defined there  as the rela- 
tive viscosity of the blank with respect to water) may comparability 
of digestion  rates  be expected.  These  experiments  were  completed 
in June, 1930, but were not published at that time.  The object was to 
demonstrate some of the difficulties  (a subject treated also by  Ches- 
ley)  3 which may be encountered in attempts to compare results  with 
different lots of soluble starch in the hope that  some method of  ob- 
taining reproducible standard substrate solutions might be suggested. 
In  the  present  communication  we propose  to  outline  a  method  of 
approximating  the 3 per cent starch solution previously suggested as 
a standard 2 by use of a  composite of other lots of soluble starch. 
The experimental procedure involved simply the mixing of soluble 
starch of two original lots (one yielding a more viscous and the other 
a less viscous solution than the standard,  if preparation was made in 
standard manner I, ~) in such proportion as to give a composite approxi- 
mating  the standard with respect to the value of p obtained from the 
conventional blank,  1 part of 0.85 per cent NaC1 added to 5 parts by 
volume of a 3 per cent starch solution prepared in the standard manner, 
at 37.50  ±0.03°C. 
t Thompson, W. R., Johnson, C. E., and Hussey, R., J. Gen. Physiol.,  1931-32, 
15,  1. 
2 Wies, C. H., and McGarvey, S. M., J. Gen. Physiol.,  1932-33, 16, 221. 
3 Chesley, L. C., J. Biol.  Chem., 1931, 92, 171. 
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In the previous work  2 all available lots of soluble starch have been 
enumerated  (from  I  to  VII)  in  the  order  of increasing  values  of  p 
so obtained,  and it so happened that the lot previously chosen as a 
standard  1 was  No.  IV,  the  median with  three  others  on  each  side. 
Thus there were exactly 3  X  3  =  9 possible combinations of pairs of 
lots  in  this  sequence  available for preparation  of composites of the 
above  mentioned type.  These  were prepared  (0  approximating the 
ideal value, 1.562)  and in each case digestions with the same amylase 
concentration in a  composite and a  standard lot 3 per cent substrate 
were observed in quadruplicate as previously described  1,2 in order to 
obtain a  ratio  (R)  of the corresponding mean times required  for the 
TABLE  I 
Relative time for attainment of standard change in viscosity with composite 
starch substrates of the same initial viscosity and total concentration as the stand- 
ard substrate  using  the  same proportion  of amylase in simultaneous digestions 
with standard and composite. 
Relative digestion time for pair composites 
Starch No. 
III 
1I 
I 
0.952* 
1.015 
0.951 
VI 
0. 933 
0.979 
0.722 
VII 
0.952 
0. 747 
0. 642 
* a.d.  =  0.041 
standard  change in viscosity, so  (ok  -  1).  The  results are  given in 
Table I, that for the composite (III, V)  being the mean of four inde- 
pendent observations  (a.d.  =  0.041).  Four such independent obser- 
vations of comparison in the same manner of two preparations from 
the standard lot of starch  (No.  IV)  gave the value, R  =  1.013  with 
a.d.  =  0.031. 
Apparently, the values of R obtained do not differ significantly from 
the ideal value of unity except in the three cases in the lower right part 
of the table consisting of the extreme and near extreme mixtures  (I, 
VII; I, VI; and II, VII).  Thus from two original  lots of soluble starch 
prepared in as nearly as practicable the same manner as the standard 
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a lower value of p, respectively, we can prepare a composite giving to 
close approximation  (say within  0.005)  the  standard  value  of  p  -- 
1.562  in the blank and use this composite in place of the standard lot 
provided that the original values of p are within the indicated accept- 
able  ranges  (1.41  to  1.562  and  1.562  to  2.51).  Then  the  digestion 
data  obtained  with  such  a  composite may be expected to  compare 
favorably with similar data obtained with the standard lot, IV.  Ac- 
cordingly, we have at least a crudely reproducible standard  (independ- 
ent of successive comparison) which may be used  to  furnish  a  com- 
mon basis of comparison of results obtained in different  laboratories, 
which has  been lacking.  Suggestions in this  regard made  by  other 
writers have been shown to be not nearly as satisfactory in the work of 
the previous report  ~ as well as in  comparisons made  by Chesley2 